The title diorganotin compound, [Sn(CH 3 ) 2 (C 28 H 32 N 2 O 4 )], features a distorted SnC 2 NO 2 coordination geometry almost intermediate between ideal trigonalbipyramidal and square-pyramidal. The dianionic Schiff base ligand coordinates in a tridentate fashion via two alkoxide O and hydrazinyl N atoms; an intramolecular hydroxy-O-HÁ Á ÁN(hydrazinyl) hydrogen bond is noted. The alkoxy chain has an all-trans conformation, and to the first approximation, the molecule has local mirror symmetry relating the two Sn-bound methyl groups. Supramolecular layers sustained by imine-C-HÁ Á ÁO(hydroxy), -[between decyloxy-substituted benzene rings with an inter-centroid separation of 3.7724 (13) Å ], C-HÁ Á Á(arene) and C-HÁ Á Á(chelate ring) interactions are formed in the crystal; layers stack along the c axis with no directional interactions between them. The presence of C-HÁ Á Á(chelate ring) interactions in the crystal is clearly evident from an analysis of the calculated Hirshfeld surface.
Chemical context
Organotin(IV) compounds with Schiff base ligands have been actively studied because of their versatile chemistry, e.g. solution versus solid-state structures, and their potential as biologically active compounds such as in anti-cancer and antimicrobial applications (Davies et al., 2008; Nath & Saini, 2011) . Among these Schiff base ligands, those derived from 3-hydroxy-2-napthoic hydrazide have long been known to have promising anti-microbial (Dogan et al., 1998b) and anticonvulsant activities (Dogan et al., 1998a) . Subsequently, various organotin compounds derived from these Schiff base ligands have been prepared and their anti-cancer potential explored (Lee et al., 2012 (Lee et al., , 2013 . These studies have revealed interesting biological activities and often correlations were possible with their solid-state structures (Lee et al., 2009 (Lee et al., , 2010 . Complementary studies on vanadium complexes with these Schiff base ligands focused upon their urease inhibitory activities (You et al., 2012) . In addition, the catalytic properties of vanadium (Hosseini-Monfared et al., 2010 , cerium (Jiao et al., 2014) and palladium complexes (Arumugam et al., 2015) have been explored. Further, structural data for copper (Liu et al., 2012) , molybdenum (Miao, 2012) and vanadium (Kurup et al., 2010) complexes are available. As part of our ongoing work with these ONO tridentate ligands (Lee et al., 
Supramolecular features
Aside from participating in an intramolecular hydroxy-O-HÁ Á ÁN(hydrazinyl) hydrogen bond, the hydroxy-O atom accepts an interaction from a centrosymmetrically-related imine-H atom, Table 2 . This has the result that a 16-membered {Á Á ÁOC 3 N 2 CH} 2 synthon is formed, which encapsulates two six-membered {Á Á ÁHOC 3 N} synthons formed by the intramolecular hydroxy-O-HÁ Á ÁN(hydrazinyl) hydrogen bonding mentioned above, Fig. 2a . Centrosymmetrically related dimeric aggregates are linked via -interactions between decyloxy-substituted benzene rings [inter-centroid separation = 3.7724 (13) Å for symmetry operation: 1 À x, 1 À y, 1 À z]. The remaining interactions are of the type C-HÁ Á Á and involve methylene-C-H exclusively. While two of the interactions have benzene rings as acceptors, the other two have chelate rings as acceptors, i.e. are of the type C-HÁ Á Á(chelate), a phenomenon gaining increasing attention (Tiekink, 2017); Table 2 . Taken alone, the C-HÁ Á Á interactions lead to supramolecular chains as illustrated in Fig. 2b . The result of all of the identified intermolecular interactions is the formation of supramolecular layers that stack along the c axis with no directional interactions between them, Fig. 2c . The molecular structure of (I), showing the atom-labelling scheme and displacement ellipsoids at the 70% probability level. Table 2 Hydrogen-bond geometry (Å , ).
Cg1-Cg4 are the centroids of the (Sn,O1,N1,N2,C1), (Sn, O3, N2, , (C2-C4,C9-C11) and (C4-C9) rings, respectively. 
Hirshfeld surface analysis
The Hirshfeld surface analysis for (I) was performed as described in a recent publication of a related organotin structure (Mohamad et al., 2017) . From the view of the Hirshfeld surface mapped over d norm , in the range À0.053 to + 1.621 au, Fig. 3 , the bright-red spots appearing near the hydroxy-O2 and imine-H12 atoms represent the acceptor and donor of the intermolecular C-HÁ Á ÁO interaction forming the {Á Á ÁOC 3 N 2 CH} 2 synthon as discussed in the previous section; these are also viewed as blue and red regions near the H and O atoms on the Hirshfeld surface mapped over electrostatic potential (over the range AE 0.075 au), Fig. 4 Table 3 . The most notable observation from the Hirshfeld surface analysis of the structure of (I) is that hydrogen atoms are involved in the overwhelming majority of surface contacts, i.e. 97.0%. Fig. 7b , is due to a short interatomic contact between benzene-H18 and methylene-H25A atoms, Table 4 . The involvement of methylene-H atoms in C-HÁ Á Á interactions with the arene and chelate rings results in the second largest contribution to the overall Hirshfeld surface, i.e. 20.9%, in the form of CÁ Á ÁH/ HÁ Á ÁC contacts, Fig. 7c . The short interatomic CÁ Á ÁH/HÁ Á ÁC contact between the ring-C18 and methylene-H19A atoms, Table 4 , accounts for the presence of an interaction between these atoms. Another short interatomic CÁ Á ÁH/HÁ Á ÁC contact, namely C10Á Á ÁH18 (Table 4) , is merged in the corresponding plot of Fig. 7c . The presence of two C-HÁ Á Á(chelate) interactions, Table 2 , can be easily recognized from the fingerprint plots delineated into CÁ Á ÁH/HÁ Á ÁC and NÁ Á ÁH/ HÁ Á ÁN contacts, Fig. 7c and e, as their ring centroids (Cg1 and Cg2; Table 2 ) are close to the N and C atoms of the chelate rings and so provide discernible contributions to the Hirshfeld surface. A recent study also confirmed the impact of C-HÁ Á Á(chelate) interactions upon the Hirshfeld surface of a metal-organic compound (Jotani et al., 2016) . A pair of short spikes with tips at d e + d i $2.5 Å on the parabolic distribution of points around d e + $ 2.7 Å shown by a pair of red arcs in Fig. 7d are the result of C-HÁ Á ÁO and short interatomic OÁ Á ÁH/HÁ Á ÁO contacts, Table 4 . A small but recognizable contribution, i.e. 1.8%, from CÁ Á ÁC contacts to the Hirshfeld surface is assigned to -stacking interactions between symmetry-related (C13-C18) benzene rings, and appears as an arrow-like distribution of points around d e = $1.9 Å in Fig. 7f . The other contacts, having low percentage contribution to the surface, are likely to have a negligible effect on the molecular packing.
Database survey
According to a search of the crystallographic literature (Groom et al., 2016) , there are approximately 100 diorganotin structures with Schiff base ligands having an O-C N-N C-C . . . C-O backbone, as in (I). Of these, 13 have the 3-hydroxynaphthalene residue, reflecting the biological interest in these compounds (see Chemical context). Two dimethyltin structures are available with identical ligands apart from having a substituent in the 5-position, i.e. chloride (Lee et al., 2009 ) and bromide (Lee et al., 2010) , rather than in the 4-position as for (I); the two halide structures are isostructural. An overlap diagram of (I) and the two 5-halide derivatives is shown in Fig. 8 , which highlights the similarity between the structures. This borne out by the values of (Addison et al., 1984) , i.e. 0.47 and 0.46 for the chloride and bromide structures, respectively, cf. 0.52 for (I).
Synthesis and crystallization
All chemicals and solvents were used as purchased without purification, and all reactions were carried out under ambient conditions. The melting point was determined using an Electrothermal digital melting point apparatus and was uncor- Overlap diagram of (I), red image, the 5-Cl analogue (green) and the 5-Br analogue (blue). The molecules have been arranged so that the fivemembered chelate rings are superimposed. N-(4-Decoxy-2-oxidobenzylidene)-3-hydroxy-2-napthohydrazide (1.0 mmol, 0.463 g) and triethylamine (1.0 mmol, 0.14 ml) in ethyl acetate (25 ml) were added to dimethyltin dichloride (1.0 mmol, 0.220 g) in ethyl acetate (10 ml). The resulting mixture was stirred and refluxed for 3 h. The filtrate was evaporated until a precipitate was obtained. The precipitate was recrystallized from dichloromethane:dimethylformamide (1:1), and yellow prismatic crystals suitable for X-ray crystallographic studies were obtained from the slow evaporation of the filtrate. Yield: 0.366 g, 60%; M. 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 5 . Carbon-bound H atoms were placed in calculated positions (C-H = 0.95-0.99 Å ) and were included in the refinement in the riding-model approximation, with U iso (H) set to 1.2-1.5U eq (C). The oxygen-bound H atom was located in a difference Fourier map but was refined with a distance restraint of O-H = 0.84AE0.01 Å , and with U iso (H) set to 1.5U eq (O). The maximum and minimum residual electron density peaks of 0.80 and 1.32 e Å À3 were located 0.42 and 0.83 Å , respectively, from the H23B and Sn atoms. SHELXS (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2014 (Sheldrick, 2015) ; molecular graphics:
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ORTEP-3 for Windows (Farrugia, 2012) , QMol (Gans & Shalloway, 2001) and DIAMOND (Brandenburg, 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010).
[N′-(4-Decyloxy-2-oxidobenzylidene)-3-hydroxy-2-naphthohydrazidato-κ 3

N,O,O′]dimethyltin(IV)
Crystal data [Sn(CH 3 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
